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.2012.02.Abstract Airway management is a challenge to anaesthesiologist owing to ﬁxed ﬂexion deformity
resulting in nonalignment of oral, pharyngeal and laryngeal planes for intubations. The Ovassapian
ﬁbreoptic intubating airway, Williams airway intubator and the Berman oropharyngeal airway may
provide a conduit for the bronchoscope. We present the successful anaesthetic management of a
patient with obliteration of nasal passages, microstomia and severely limited neck extension by
awake oral ﬁbreoptic intubation aided by Berman’s airway.
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Airway management in patients with orofacial and neck burns
is often a challenge to the anaesthesiologist. Restricted mouth
opening, decreased oropharyngeal space, limited atlanto-occip-
ital joint extension, reduced submandibular space compliance
and heavily ﬁbrosed neck inevitably leads to difﬁcult airwayJ, Medical Enclave, Rohtak
2 213171.
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011[1]. Contracture of the neck, microstomia and ﬁbroses of nose
are sequele of orofacial burns. These patients generally present
to the hospital for release of contractures. Airway management
in this setting is a challenge to anaesthesiologist owing to ﬁxed
ﬂexion deformity resulting in nonalignment of oral, pharyngeal
and laryngeal planes for intubations. Such patients are usually
managed along the awake limb of difﬁcult airway algorithm
[2].
It is important to emphasise the fact that the basic value of
anaesthetic management includes not only technology and the
procedures used by anaesthesiologists but also the role of ana-
esthesiologists in the administrative and organisational sup-
port of health care delivery [3].
We present the successful anaesthetic management of a
patient with obliteration of nasal passages, microstomia and
severely limited neck extension by awake oral ﬁbreoptic
intubation aided by Berman’s airway. Airway management
in such patients is still controversy. This report also describes
the alternative mode of aiway management such a difﬁcult
scenario.osting by Elsevier B.V. Open access under CC BY-NC-ND license.
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A 26 year old ASA I male with history of acid burn was sched-
uled for microstomia correction, neck contracture release and
skin grafting. He sustained severe orofacial and neck burns
5 months back when someone threw acid on him. His medical
history was insigniﬁcant. On examination, he had microstomia
and mouth opening was just 7 mm. Burns also involved the
eye and the nose. There was ﬁbrosis and obliteration of nasal
passages (Fig. 1). He had severe ﬁbrosis of anterior neck with
ﬁxed ﬂexion deformity. Mallampati examination could not be
performed due to limitedmouth opening and ﬂexed neck. Apart
fromairway ﬁndings his rest of clinical examinationwas normal.
X-ray soft tissue neck showed decreased oropharyngeal space.
2.1. Preoperative preparation
Before taking up the patient for surgery, thorough preopera-
tive preparation was done, including the arrangement of difﬁ-
cult airway equipment, including a stylet, different sizes of face
mask, oral and nasopharyngeal airways, different sizes of
endotracheal tube, Macintosh and McCoy laryngoscope
blades, a laryngeal mask airway (LMA), a Proseal laryngeal
mask airway (PLMA), an intubating LMA, a ﬁbre-optic bron-
choscope and a tracheostomy set.
2.2. Anaesthetic management
Our ﬁrst plan was awake oral ﬁbreoptic bronchoscopy (FOB)
and intubation through Berman’s airway and alternative plan
was release of contracture and microstomia correction under
ketamine anaesthesia, followed by direct laryngoscopy intuba-
tion or LMA insertion, if FOB intubation failed. On the pa-
tient’s arrival in the operating room an intravenous line was
maintained with 18 gauze cannula. All the monitoring devices
were placed, including continuous electrocardiography, O2 sat-
uration of arterial blood and non-invasive blood pressure cuff.
Baseline arterial pressure, heart rate, respiratory rate and room
air O2 saturation were 110/60 mm Hg, 98 beats/min, 18/min
and 97%, respectively.
Intavenous glycopyrrolate was administered. Oropharyn-
geal airway was anaesthetized by gargling and lidocaine spray.Figure 1 Clinical photograph of patient with acid burns.A 6.5 mm ﬂexometallic endotracheal tube was mounted on to
adult ﬁberscope. We negotiated Berman’s airway size 9 cm
through the narrow mouth opening. FOB was negotiated
through Berman’s airway and 2 ml of 2% lidocaine was admin-
istered through FOB on the vocal cord down to trachea and the
intubation was carried out subsequently without any difﬁculty.
The tube position was conﬁrmed, ﬁxed and secured. Anaesthe-
sia was maintained subsequently with N2O-oxygen-sevoﬂurane
and incremental doses of injection Atracurium. Intravenous
fentanyl (100 microgram) was used to provide intraoperative
analgesia. The lungs was mechanically ventilated to achieve
normocarbia. The intraoperative period was uneventful and pa-
tient’s trachea was extubated with patient awake and breathing
spontaneously. Patient was stable in the postoperative period,
and was shifted to ward after being monitored for 4 h in the
recovery room. His further stay in the hospital was uneventful
and was discharged home after 10 days.3. Discussion
Post burn contracture of the neck with ﬁxed ﬂexion deformity
pose signiﬁcant challenge to the anaesthetist. The causes of dif-
ﬁcult endotracheal intubation fall into four main categories:
limited oropharyngeal space, decreased pharyngeal space,
decreased atlanto occipital extension and decreased subman-
dibular compliance. Decreased oropharyngeal space or a
mouth that is contracted from scarring due to burns may limit
space for visualisation on direct laryngoscopy. This contrib-
utes to an inability to align the oral and the pharyngeal axes
[4]. Various options available for intubation in such cases
are: awake ﬁbreoptic intubation, LMA, ILMA, blind nasal
intubation, retrograde intubation, tracheostmy. Use of ﬁbre-
optic intubation is the gold standard when compared to other
techniques [2,5]. ILMA and LMA was not possible in our case
due to extremely limited mouth opening. Tracheostomy was
not suitable in this patient because of ﬁbrosed neck structures
and loss of anatomical landmark [1]. Bullard laryngoscope is
another suitable alternative in such situation but its use has
been questioned as difﬁcult to operate and expensive, it is a
valuable alternative in the management of the difﬁcult airway
patient. In the subsets of patients with known mouth opening
difﬁculties, it has been proven to be extremely helpful [6]. Its
use was ruled out due to non availability of this instrument
in our set up.
Our patient had associated microstomia and ﬁbrosis of
bilateral nostrils which made airway management even more
problematic and challenging. Nasal route of ﬁbreoptic is gen-
erally considered easier because the angle of curvature of the
endotracheal tube naturally approximates to that of upper air-
way [1,7]. However it was not possible in our case, because of
avulsion of nasal passages. Oral ﬁbreoptic intubation can be
technically more difﬁcult because of the difﬁculty in advancing
a tube over an orally inserted ﬁbrescope as the tube tends to
move posterior to the glottis, such as onto the arytenoids car-
tilage or into the oesophageal inlet. When performing an oral
ﬁbreoptic intubation, an alternate channel that creates a more
anterior curvature is required, and this is provided by one of
the commercially available airways [1].
The Berman oropharyngeal airway, Ovassapian ﬁbreoptic
intubating airway and Williams airway intubator and the
may provide a conduit for the bronchoscope ( Figs. 2–4).
Figure 2 Bermen’s airway.
Figure 3 Ovassipian’s airway.
Figure 4 William’s airway.
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way are superior in this role. Berman’s airway allows a tra-
cheal tube to be passed directly through its channel into the
glottis [8]. Few authors did not prefer using Berman airway,
as it has a longer curved portion which could have resulted
in acute angulation and difﬁculty in advancement of the endo-
tracheal tube [1,8]. In our patient, we were successful in intu-
bating the patient through Berman’s airway without any
difﬁculty.
Patil-Syracuse and the Williams airway intubator have
anterior channel offering more direct access to an anterior
glottis. However, the Patil-Syracuse airway must be removed,
from the oropharynx, before a tracheal tube can be advanced
over the ﬁbreoptic cable and into the glottis. Removal of the
airway from the oropharynx further narrows oropharyngeal
space and precludes its use. In contrast, the Williams airway
intubator allows for a tracheal tube to be passed directly
through its anterior channel into the glottis. It can be removed
by slipping it over the tracheal tube [4].
A combination of Trachlight and MADgic atomizer can
also provide excellent topical anaesthesia of the airway for
awake orotracheal intubation. This technique is easy to
perform, well tolerated by the awake patient, and useful in dif-
ﬁcult intubation but transillumination can be the problem in
patients having dense ﬁbrous band [9]. If all above maneuver
fails we are left with option of release of contracture andmicrostomia correction under ketamine anaesthesia, followed
by direct laryngoscopy intubation or LMA insertion.
Problems are associated with extubation such patients but
an effective extubation strategy should have a low reintubation
rate and not cause patient discomfort. It also should enable
oxygenation and ventilation and facilitate reintubation if nec-
essary. The ASA Task Force on Difﬁcult Airway Management
recommends a preformulated strategy for extubation of the
difﬁcult airway. The extubation strategy of the difﬁcult airway
should be adjusted to the type of surgery, the medical condi-
tion of the patient, and the experience and preference of the
anesthesiologist. The airway exchange catheter (AEC) is such
a device, designed to maintain access to the airway after extu-
bation and considered as an integral part of staged extubation.
Availability of appropriate know-how and equipment at the
time of, and immediately after, extubation, and preparedness
for the possibility of extubation failure will remain the main-
stays of any safe extubation strategy [10].
In conclusion, we recommend that thorough understanding
of difﬁculty and preparation for difﬁcult airway should be
meticulous before taking up such cases for surgery. Proper
intraoperative planning and team work is necessary for a posi-
tive outcome to manage such cases. While intubating patients
with orofacial burns difﬁcult intubation kit including ﬁbreop-
tic bronchoscope must be kept ready in the operating room.
This will help in timely management of the airway as well as
prevent any adverse events in the perioperative period.References
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